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0 Emulsion-type rust preventive baking composition. 

© Emulsion type rust-preventive baking composition which comprises a polymer emulsion such as an aqueous 
acrylic resin emulsion and a Keat-fusible organic filler having a melting or softening point within the range of 40- 
250'C which Is higher by at least 10*0 than the lowest film-forming temperature of the polymer emulsion.as 
incorporated in the polymer emulsion. When the emulsion type rust-preventive baking composition obtained by 
the ml)cture is coated on reinforcing steel rods or the like treatment targests and baked, the heat-fusible organic 

C4 filler melts and fills pores in the mst-preventive coat film, whereby the coat film is rendered close and compact 

^to produce excellent rust-preventive effect. 
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EMULSION-TYPE RUST PREVENTIVE BAKING COMPOSITION 



BACKGROUND OF THE INVENTION 
[Industrial Field of Utilization] 

5 

This invention relates to an emulslon-type-rust-preventive baking composition which has good work- 
ability, can forni a durable and surpassingly rust-preventive coat film on an article treated therewith and is 
particularly useful in the prevention of rusting of reinforcing steel rods for reinforced concrete. 

70 

[Prior Art] 

Generally, steel rods for concrete reinforcenrient are used in two ways: they are assenibled on the spot 
to give a concrete structure-reinforcing construction or used in factories as reinforcenr^ents for pr cast 

15 boards or autoclaved lightweight concrete products. In either moder of use, steel rods for concrete 
reinvorcement encounter rusting-related problems. Thus, in the case of on-the*spot use, steel rods are 
exposed to the weather (wind, rain, sunlight) and get rusty until their embedment into concrete. \/Vhen 
concrete pladng is conducted with rusty steel rods, the steel rods fail to satisfactorily perform their proper 
reinforcing function. Recently, sea sand is used in large amounts as the sand for concrete, and salts 

20 contained In sea sand offer a problem; they cause corrosion of reinforcing steel rods, hence marked 
decrease in durability of concrete structures, even after concrete placing. Furthermore, concrete construc- 
tions built near the seashore are subject to corrosion of reinforcing steel rods as a result of permeation of 
salts. Such corrosion results in decrease in the strength of said concrete constructions and, In extreme 
cases, in disintegration of said constructions, in a short period of time. 

25 On the other hand, in the case of use in factories, particularly in the case of use In autoclaved 
lightweight concrete products, reinforcing steel rods are yet very susceptible to rusting because the body 
concrete is not alkaline but kept neutralized and is porous and readily permeable to moist and air. Thus, 
rusting is a very serious problem to steel rods for concrete reinforcement Development of effective means 
of rust prevention is eamestly desired. 

30 In recent years, various techniques of preventing steel rods for concrete reinforcement from aisting 
have been proposed. They are classifiable roughly into four categories, namely (1) the technique compris- 
ing applying to reinforcing steel rods a cement-type rust-preventive composition which is a mixture of a 
synthetic resin or the like and cement or the like, (2) the technique comprising ^plying to reinforcing steel 
rods an organic solvent-based paint to thereby form a close and compact coat film on the surface of said 

35 rods, (3) the technique comprising forming a rust-preventive coat film on ^e steel rod surface using a 
water-based rust-preventive paint composed of a rubber latex, a silica powder, lime, etc. and (4) the 
technique comprising baking an epoxy resin powder on the steel rod surface. According to a typical 
example of the afc>ove technique (1), as described in Japanese Patent Publications Nos. 2843/1956, 
23879/1961 and 15062/1970, methylcellulose or a latex is added to portland cement and the mixture is 

40 applied to reinforcing steel rods or, according to another example of technique (1), as described in 
Japanese Patent Publication No. 1698/1983, a cement-based rust-preventive composition is prepared from 
a synthetic resin emulsion and a rapid-curing cement and applied to such rods. However, these proposed 
category (1) techniques are not yet fully satisfactory In respect of reliability. The atx>ve-mentioned cement- 
based rust-preventive composition has a pot life and therefore is usable only within a limited period of time. 

4s Tf.e rust-preventive coat film is fragile and easily peels off during transportation of coated reinforcing steel 
rods, shrinkage o" ♦he coat film leads to crack or fissure formation, pinholes are produced on the coat film 
and, due to these phenomena, the rust-inhibiting power is apt to decrease, hence lacks reliability. 
Furthermore, when cement is neutralized, the rust-inhibiting power lowers to an extreme extent. According 
to a typical example of the above-mentioned category (2) technique, as described in Japanese Patent 

50 Publication No. 1581/1975, a close and compact coat film is fonmed by applying a polystyrene resin 
solution type paint to the reinforcing steel rod surface. This technique indeed produces excellent rust- 
preventive effect but can hardly be put into practical use because the solvent used there may possibly 
cause working environment impairment, fire, air pollution and/or environmental disruption, among others. 
According to a typical example of the above-mentioned category (3) technique, as described in Japanese 
Patent Publication No. 97617/1975, a water-based rust-preventive paint is prepared by admixing a silica 
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powder, lime and so forth with a rubber latex and this paint is used for rust-preventive coat film formation. 
This technique is disadvantageous, however, since the rust-preventive coat film is inferior in closeness and 
compactness to that derived from the alx>ve-mentioned organic solvent-based.paint. hence the rust- 
inhibiting power cannot reach a practical level. According to a typical example of the above-mentioned 
category (4) technique, an epoxy resin powder is applied to reinforcing steel rods by baking. This technique 
gives a very firm and strong rust-preventive coat film and therefore is the most reliable one among the 
known rust-preventive treatment techniques. However, this technique is disadvantageous because of 
expensiveness and insufficient adhesion of the coat film to body concrete. 



[Problems Which the Invention is to Solve] 

Such various proposed techniques of preventing rusting of steel rods for concrete reinforcement each 
has its disadvantages and the present actual situation is that no satisfactory technique of rust prevention is 
available as yet. 

Accordingly, an object of the present invention, which has been made under these circumstances, is to 
provide an aqueous emulsion-type rust-preventive composition capable of forming an excellent and durable 
rust-preventive coat film on treatment targets, such as reinforcing steel rods, by making good use of such 
advantageous features of aqueous emulsion type rust-preventive compositions as good durability, storage 
stability (long pot life) and economy and improving such compositions in respect of insufficient closeness or 
compactness of rust-preventive coat films and in respect of adherence of coat films to treatment targets. . 



[Means of Solving the Problems] 

In accordance with the present invention and to achieve the above object, at least the component (A) 
out of the components (A) and (B) specified below is incorporated In an aqueous polymer emulsion capable 
of fomning coat films: 

(A) : A heat-fusible organic filler having a melting or softening point within the range of 40-250**C 
which is higher by at least 10 *C than the lowest film-forming temperature of said emulsion; 

(B) : A bitumen emulsion. 

The above emulsion-type rust-preventive baking composition is thus essentially an aqueous emulsion- 
based rust-preventive composition and, like the conventional aqueous emulsion-based rust-preventive 
compositions, it gives rust-preventive coat films when subjected to a series of treatment steps, namely 
steps of application, predrying for film formation and drying proper. However, the emulsion-type rust- 
preventive baking composition according to the invention differs from the conventional compositions of this 
type in that it contains at least the above component (A), so that a heat-fusible organic filler (component 
"A") is distributed throughout the aqueous polymer emulsion coat film fomned during the above-mentioned 
predrying step for coat film formation. Upon heating in the subsequent main drying step, the heat-fustble 
organic filler melts and becomes fluid and fills pores or voids in the aqueous polymer emulsion coat film, 
whereby the coat film is rendered close and compact As a result, a rust-preventive coat film which is 
scarcely permeable to water and air and highly durable and thus comparable or even superior in physical 
characteristics to the organic solvent-based coat films is fomied and this coat film produces excellent rust- 
preventive effect on reinforcing steel rods and other treatment targets. 

In that instance, the above-mentioned heat-fusible organic filler not only fills pores and voids in the 
aqueous polymer emulsion coat film but also enters upon melting between the emulsion coat film and the 
steel rods or the like treatment targets to thereby improve the adherence therebetween. In particular, when 
steel rods for concrete reinforcement are coated with the emulsion-type rust-preventive baking composition 
according to the invention and thus provided with an aqueous polymer emulsion coat film (containing a 
heat-fusible organic filler) as formed after the step of predrying for film formation are used in manufacturing 
autoclaved light-weight concrete (hereinafter abbreviated as "ALC"). the heat applied for the heat treatment 
in an autoclave of concrete with said steef rods embedded therein at 180*C and 10 atmospheres for 10 
hours for instance, can be partly utilized as tiie heat for drying proper of the above-mentioned aqueous 
polymer emulsion coat film, so that close and compact rust-preventive coat films having sufficient strength 
can be formed on steel rods for concrete reinforcement without taking a particular step for drying proper. 
On that occasion, the heat-fusibie organic filler In the above emulsion coat film melts upon heating during 
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the above-mentioned autoclaving treatment and produces emulsion coat film-reinforcing effect and at the 
same time enters in the molten state between the rust-preventive coat film and the body concrete to 
thereby Improve the adherence between the steel rods and the body concrete. In this way. the effect of 
steel rods as concrete reinforcements is markedly increased. 

The emulsion-type mst-preventive baking composition according to the invention may. contain bitumen 
emulsion (component B) in combination with the above-mentioned component A. When supplemented with 
said bitumen emulsion, the emulsion-type mst-preventlve baking composition can be more adherent to 
reinforcing steel rods without heat treatment after concrete placing as compared with the composition free 
of a bitumen emulsion. Thus, for example, in cases where steel rods preliminarily coated with the rust- 
preventive composition by baking are assembled on the spot, markedly increased adherence can be 
attained between the steel rods and the body- concrete and at the same time much Increased adherence 
can be obtained between the steel rods and the rust-preventive coat film without need of heating after 
concrete pouring and placement as in the examples of ALC manufacture. While the reason why a bitumen 
emulsion can produce the above-mentioned effect remains uncertain, it is presumable that tiie sticking 
75 property of the bitumen emulsion might contribute in some way or other. 

The above-mentioned aqueous polymer emulsion capable of forming coat films is not limited to any 
particule species. Any aqueous polymer emulsion may be used If it can form coat films. Preferred examples 
are aqueous synthetic resin emulsions so far used in emulsion-based paint compositions, such as aqueous 
acrylic resin emulsions and aqueous vinyl acetate resin emulsions. Rubber latices can be used suitably as 
well The above-mentioned aqueous polymer emulsion should preferably have a lowest film-forming 
temperature not higher than SO^'C. more preferably not higher tfian 20«C. When an emulsion has a lowest 
fflm-fonning temperature exceeding 50^C, higher temperatures are required for film formation and un- 
repairable blisters and/or large pores are possibly fonned in tiie coat films produced during tiie film 
formation process step; advisably, such emulsion should not be used. It is particularly desirable to use an 
25 aqueous polymer emulsion capable of forming coat films which are hardly decomposable during a long 
period of contact with alkaline components in concrete since coat films derived from rust-preventive 
compositions for steel rods for concrete reinforcement are kept In contact witii such alkaline components for 
a long period of time. Typical examples of the aqueous polymer emulsion which are suitable from tiie 
above viewpoints are: aqueous emulsions of acrylic copolymers such as metiiyl metiiacrylate-butyl acrylate 
30 [65/35 to 25/75 (mole ratio: hereinafter the same shall apply)! copolymers and methyl methacrylate-2- 
ethylhexyl acrylate (80/20 to 40/60) copolymers; aqueous emulsions of styrene-acrylic copolymers such as 
styrene-butyl acrylate (65/35 to 25/75) copolymers and styrene-2-ethylhexyl acrylate (80/20 to 40/60) 
copolymers; syntfietic rubber latices such as styrene-butadiene rubber latex, acrylonitrile rubber latex, butyl 
rubber latex, chloroprene rubber latex, propylene rubber latex and methyl metiiacrylate-butadieno rubber 
35 latex; natural rubber latices; ethylene-vinyl acetate (35/65 to 65/35) copolymer emulsions; aqueous emul- 
sions of vinyl acetate-vinyl versatate (90/10 to 50/50) copolymers; and aqueous emulsions of vinyl chloride- 
vfnyiidene chloride copolymers. 

While the aqueous polymer emulsions mentioned above as examples can produce excellent effects, 
aqueous emulsions containing polymers which are principally based on tiie molecular structure of any of 
40 the above-mentioned polymers and further contain a crosslinking group such as the carboxyl. glycidyl or 
metiiylol group are more preferable. As an example, there may be mentioned an aqueous polymer 
emulsion obtained by copolymerization using acrylic acid or tiie like comonomer capable of undergoing 
crosslinking reaction in an amount of not greater than about 10 mole percent. An aqueous emulsion of such 
cross linkable polymer, when used in combination with a heat-fusible, crosslinkable organic filler to be 
45 mentioned later herein, can give rust-preventive coat films much more improved in closeness or compact- 
ness and in adherence, whereby tiie rust-preventing effect can be further increased. 

Typical examples of tiie aqueous crosslinkable polymer emulsion such as mentioned above are 
carboxyl-modified styrene-butadiene rubber latices, aqueous emulsions of carboxyl or glycidyl group- 
containing acrylic copolymers, and aqueous emulsions of carboxyl or glycidyl group-containing styrene- 
50 acrylic copoi/mers. 

The heat-fusible organic filler ("component A") to be dispersed in the aqueous polymer emulsion such 
as mentioned above should have a melting or softening point which is higher by at least 10*C than tiie 
lowest film-forming temperature of said aqueous polymer emulsion and lies within the temperature range of 
40-250** C, When the melting or softening point of tiie heat-fusible organic filler is lower than tiie lowest film- 
55 forming temperature of the aqueous polymer emulsion or differs therefrom by less than lO'-C, the melting 
of the heat-fusible organic filler already proceeds before the polymer film formation is complete, so tiiat 
close and compact coat films can hardly be obtained, hence the object of the invention cannot be achieved. 
When said melting or softening point is higher by lO^C or more tiian tiie lowest film-forming temperature of 
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the aqueous emulsion but its absolute value is lower than 40**C, not only troubles from the practical 
viewpoint are encountered, for example the rust-preventive composition becomes very difficult to handle, 
but also the coat films formed on steel rods for concrete reinforcement, for instance, have insufficient heat 
resistance, so that the reinforcing effect of steel rods may possibly be reduced. On the other hand, when 

5 the melting or softening point is so high as to exceed 250*^0, the physical characteristics of the aqueous 
polymer emulsion coat films may possibly be impaired due to high temperatures in the step of drying 
proper (baking). This is unfavorable from the practical viewpoint. Therefore, the heat-fusible organic filler is 
required to have a melting or softening point within the range mentioned above. 

The heat-fusijble organic filler to be used in accordance with the invention may be of any kind provided 

10 that the above requirements are met. It is preferable, however, to employ one having good compatibility 
with the polymer in the aqueous emulsion. Furthermore it is preferable to select and use the most suitable 
one depending on the intended purpose of the rust-preventive composition; for instance, when the mst- 
preventive composition is to be applied to steel rods for concrete reinforcement, it is preferable to use a 
heat-fusible organic filler having good alkali resistance in combination with a polymer as mentioned above 

75 which has the same characteristic. Suitable examples of such heat-fusible organic filler are synthetic resins 
such as polystyrene. acrylonitrile*styrene (0/100 to 60/40) copolymers, styrene-methyl methacrylate (0/100 
to 100/0) copolymers, polypropylene, polyethylene, phenol resin precondensates and uncured epoxy resins, 
rosin, petroleum resins, and bitumenous materials having a glass»like solid form at room temperature. 
These have good compatibility with such polymers in aqueous emulsions as given as examples suited for 

20 use in the practice of the invention and also have good alkali resistance and therefore can be used 
preferably in compounding the emulsion-type rust-preventive baking composition according to the invention. 
Among the materials given above as examples, the uncured-form crosslinkable resins, such as phenol resin 
precondensates and uncured epoxy resins, can themselves form firm and strong coat films to thereby 
improve the mechanical prop^erties and compactness of rust-preventive coat films and, when used in 

25 combination with the above-mentioned crosslinkable polymer, can produce best effects as a result of curing 
by crosslinking integrally with the polymer, whereby the closeness and compactness of rust-preventive films 
and the adherence to treatment targets can be markedly improved* 

The shape and size of the above-mentioned heat-fusible organic filler are not critical provided that said 
filler is dispersible in the above-mentioned aqueous polymer emulsion. Thus, it may be used in the form of 

30 a powder, granules, flakes or short fibers of any optional shape and size, without causing troubles. However, 
when it is too finely divided, sagging or the like may unfavorably occur on coat films in the step of applying 
the rust-preventive composition. Therefore, it is desirable to use the filler in a granular or short fiber form. 
The use of the filter in such form enables the resulting rust-preventive composition to have very good 
coating characteristics, which in tum enable providing treatment targets having a complicated shape or 

55 reinforcing steel rods varying in diameter with a coat film uniform in thickness by a single coating operation, 
with slight sagging even when the coat film thickness is fairly increased. As a result of this effect, among 
others, the rust-preventing power of the rust-preventive coat film is further increased. Accordingly, Uie use 
of the heat-fusible organic filler in a granular or short fiber form as mentioned above is particularly 
preferable. When said filler is in a granular form, it is desirable that the filler should wholly or partly have a 

40 grain size of not less than 10 urn, preferably not less than 40 am and, considering the storage stability of 
the rust-preventive composition, the smoothness of the coating surface and other factors, the upper limit of 
the grain size should be placed at about 200 um. When in a short fiber form, the filler should preferably 
have a fiber length of about 0.1-10 mm. The rust-preventive composition according to the invention may 
further contain an inorganic filler in addition to the above-mentioned heat-fustble organic filler. In that case, 

45 the inorganic filler should preferably have a granular form with a grain size of about 10-200 \im as in the 
above case of organic filler. When comblnedly used, such inorganic filler itself can improve the precision of 
coating with the rust-preventive composition and, therefore, the heat-fusible organic filler to be used 
comblnedly may be even in a powder form. 

The level of addition of the above-mentioned heat-fusible organic filler may vary depending on the kind 

50 thereof. Generally, rowever, said filler is used preferably in an amount of 3-500 parts by weight (hereinafter, 
"parts" tor short) per 10-500 parts of the polymer solids in the aqueous polymer emulsion. For obtaining 
close and compact coat films, said filler may be used in an amount of 10-500 parts when any bitumen 
emulsion is not used or In an amount of 3-500 parts, as mentioned above, when a bitumen emulsion is 
used. In either case, the range of 20-100 parts is particularly preferred. When the heat-fusible organic filler 

55 is incorporated in an amount exceeding 500 parts, no more increase In closeness or compactness and 
adherence of coat films can be attained but, in some instances, the mechanical properties of the coat films 
may be impaired. Therefore, the level of addition of tiie heat-fusible organic filler should preferably be within 
the range of 3-500 parts, as mentioned above. 
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While the addition level range to be generally employed for the heat-fusible organic filler is as 
mentioned above, it is desirable that, when a relatively coarse filler, such as a. granular or fiber-like filler, is 
used as the whole or part of the heat-fusible organic filler in the hope of improved coating characteristics, 
said relatively coarse filler should be used in an amount of 10-400 parts, preferably 40-400 parts, per 100 

5 parts of the polymer solids in the aqueous polymer emulsion, in that case, the heat-fusible organic filler 
alone may be used as the relatively coarse filler in an amount within the above range or the relatively 
coarse filler is used in combination with an Inorganic frller rn a total amount which lies within the above 
range. Furthermore, an inorganic filler alone may be used in an amount within the above range, as the case 
may be. In this case, however, the use of a heat-fusible organic fiiJer is still essential; the heat-fusible 

w organic filler should be used within the general addition level range mentioned above. 

The emulsion-type rust-preventive baking composition according to the invention may further contain a 
bitumen emulsion (component "B") In addition to the heat-fusible organic filler (component "A"), as already 
mentioned hereinabove. As said bitumen emulsion, there may be mentioned conventional bitumen emul- 
sions produced by emulsifying one or more of bituminous materils such as straight asphalt, semiblown 

75 asphalt, natural asphalt, cutback asphalt, coal tar, oil tar. tar pitch and petroleum pitch in an aqueous 
medium using an emulsifier, a stabilizer, a protective colloid, etc. The bituminous material to be used in 
said bitumen emulsion may be a bituminous material modified by addition of a polymer material such as a 
rubt)er. 

The bitumen emulsion generally Includes cationic. anionic and nonionic emulsions as classified 

20 according to the type of emulsifiers used therein. In the practice of the invention, an appropriate bitumen 
emulsion should preferably t>e selected from among them considering the stability upon admixture with the 
above-mentioned aqueous polymer emulsion, the heat-fusibie organic filler and further with the inorganic 
filler and rust-preventive pigment to be mentioned later herein. 

The above-mentioned bitumen emulsion is preferably used in an amount within the range of 5-100 

25 parts, more preferably 7-30 parts, of the solids containined therein per 100 parts of the polymer solids in 
the aqueous polymer emulsion. In an amount of less than 5 parts, the bitumen emulsion cannot produce 
significant improvement in adherence between coat film and body concrete and between coat film and steel 
rods or in water resistance, hence marked improvement in rust preventing property cannot be expected. On 
the other hand, the use at an addition level exceeding 100 parts Is also undersirabie since furth r 

30 improvements in coat film adherence and water resistance cannot be observed any more as in the above 
case but rather the mechanical properties of the coat film are readily impaired in some instances. 

The emulsion-type rust-preventive baking composition according to the invention may further contain an 
inorganic filler, a synthetic pigment and so forth each in an appropriate amount in addition to the above- 
mentioned heat-fusible organic filler (component "A") and the above-mentioned bitumen emulsion • 

35 (component "B"). 

Typical examples of said inorganic filler are powders or granules of white marble, siliceous sand, talc, 
clay and anhydrous calcium carbonate, and further asi^tos, etc. This inorganic finer produces various 
favorable effects, improving the coating characteristics of tiie rust-preventive composition, reinforcing the 
rust-preventive coat film to thereby prevent cracking with time, and further realizing improvement in 

40 adherence between rust-preventive coat film and body concrete. Such inorganic filler should desirably be 
used in an amount of 40-500 parts, preferably 80-400 parts, per 100 parts of the polymer solids in the 
aqueous polymer emulsion. In cases where a bitumen emulsion is incorporated in the rust-preventive 
composition, the inorganic.filler may be used in an amount larger than that mentioned above, namely in an 
amount of 40-800 parts, preferably 80-500 parts, per 100 parts of the polymer solids in the aqueous 

45 polymer emulsion. For tiie purpose of improving the coating characteristics of the rust-preventive composi- 
tion, the inorganic filler should desirably be used in a granular or short fiber fonm, particularly in a granular 
form with a grain size of about 10-200 am in an amount such that the total amount of the inorganic tiller 
plus the heat-fusible organic filler becomes equal to 10-400 parts, preferably 40-400 parts, per 100 parts of 
the polymer solids. When an inorganic filler is used and the total amount of the coarse grain fraction of said 

50 morgu-c filler plus the coarse heat-fusibie organic filler as mentioned above is within the range of 10-400 
parts, preferably 40-400 parts, per 100 parts of the polymer solids, tiie remaining portion of the inorganic 
filler may be in a fine grain or powder form. For an inorganic filler to be able to fully produce its effect, it is 
rather desirable that the coarse grain fraction thereof should account for the above-mentioned amount, with 
the remaining portion being in a finer grain or powder form. The use of a mixture of siliceous sand with a 

55 grain size of 40-150 uim and one or more of talc powder, clay powder, anhydrous calcium carbonate 
powder and siiica powder in a mixing ratio of 1:0.1 to 1:5 (by weight), for instance, is most prefenred. 



6 



0 236 879 



Any rust-preventive pigment usable in ordinary rust-preventive paints may be used as the rust- 
preventive pigment Typical examples are zinc pliosphate, aluminum phosphate, lead phosphate, zinc 
molybdate, barium metaborate and calcium hydroxide. These rust-preventive pigments may be used either 
singly or in combination and can improve the rust-preventing effect of the rust-preventive composition. The 

5 above-mentioned rust-preventive pigment is used desirably in an amount of 10-200 parts per 100 parts of 
the polymer solids in the aqueous polymer emulsion. In an amount of less than 10 parts, said pigment 
cannot be expected to produce satisfactory potentiating effect. Conversely, in an amount exceeding 200 
parts, said pigment cannot produce any further oist inhibition-increasing effect but may rather disadvanta- 
geously decrease the storage stability of the rust-preventive composition. 

70 The emulsion-type rust-preventive baking composition may still further contain, as necessary, plgment- 
disperang agents, defoaming agents, thickening agents, colorants and other additives, each appropriately 
selected and incorporated therein In an appropriate amount, in addition to the above-mentioned materials. 
The selection of such additives in that case is made based on the targets of application of the rust- 
preventive composition and other factors taken as criteria. The emulsion-type rust-preventive baking 

TS composition according to the invention is manufactured using the above-mentioned materials and following 
the conventional procedure for manufacturing emulsion-type paints. 

The rust-preventive treatment with the emulsion-type rust-preventive baking composition according to 
the invention is generally carded out in the following manner. Thus, treatment targets such as steel rods for 
concrete reinforcement are first coated with the above-mentioned emulsion-type rust-preventive baking 

20 composition by roller coating, immersion or some other appropriate means, followed by predrying for 
formation of films of the aqueous polymer emulsion, whereby polymer films (emulsion coat films) containing 
an organic filler or an organk: filler plus a bitumen emulsion and optionally containing or binding an 
inorganic filler, a rust-preventive pigment etc. are fonmed on the treatment targets. The above-mentioned 
predrying is carried out at a temperature at which the aqueous polymer emulsion can form films but at 

25 which the heat-fusible organic filler will not melt or soften, thus generally at 20-1 00 °C. If the above 
predrying is conducted at a temperature at which the heat-fusible organic filler will melt or soften, the heat- 
fusible organic filler wilt melt and become fluid prematurely before or during emulsion coat film fonmation, 
as already mentioned hereinabove, and thus fail to fill voids sufficiently and. as a result, the nist-preventive 
composition according to the invention will fail to produce its characteristic rust-preventing effect If said 

30 predrying is performed within a temperature range within which the heat-fusible organic filler will not melt or 
soften but which exceeds 100*C, formation of uniform and compact rust-preventive coat films will become 
difficult due to formation of blisters and/or coarse pores in the emulsion coat films formed. Therefore, 
appropriate predrying conditions should be selected considering the above factors. After emulsion coat film 
formation by predrying in that manner, the emulsion coat films are converted to close and compact rust- 

35 preventive coat films by drying proper (baking). The drying proper is effected by heating at a temperature 
at which the heat-fusible organic filler melts or softens, generally within the range of 1 00-200 **C, for a period 
of 5-30 minutes or longer, whereby the heat-fusible organic filler melts and becomes fiuid and fills pinholes 
or voids in the emulsion coat films. This effect and the so-called baking effect comblnedly cause conversion 
of the emulsion coat films to very close and compact rust-preventive coat films. On that occasion, said heat- 

40 fusible organic filler comes also between the above-mentioned rust-preventive coat films and the treatment 
targets and between said coat films and the body concrete to contribute to improvement in adherence 
therebetween. The coexistence of a bitumen emulsion results in further increase in the above-mentioned 
adherence and furthermore in good adherence between reinforcing steel rods and the body concrete and 
improvement in water resistance, which are attainable on the spot and thus results in production of 

45 excellent rust-preventing effect 

When either one or both of the polymer and the heat-fusible organic filler in the aqueous emulsion are 
curable by crossllnklng, the process conditions are selected so that the crosslinking reaction can be 
completed in the above step of drying proper. When tiie rust-preventive composition according to the 
Invention is used tor the prevention of rusting of steel rods for use in manufacturing ALC sheets, the 

60 autoclaving tit: 3tment (generally conducted under conditions of about 180**C, about 10 atmospheres and 
about 10 hours) in the ALC sheet manufacturing process can itself serve as a means of baking in lieu of the 
above-mentioned drying proper, as mentioned previously, and therefore any step of drying proper is no 
more necessary. Thus tiie production process can be shortened. 

55 
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[Effects of the Invention] 

As nnentioned hereinabove, the emuision-type rust-preventive baking connposition according to the 
invention has those advantages which are characteristic of aqueous emulsion-based rust-preventive paints, 

5 for exannple good workability, storage stability (pot life) and economy, and at the same time can provide 
treatment targets such as reinforcing steel rods with close and compact coat films comparable to those 
given by soivent^based rust-preventive connposltions and having excellent adherence to said treatment 
targets. Thus it is an epoch-making rust-preventive composition and is very useful in the fields where the 
prevention of rusting of steel rods for concrete reinforcement is earnestly demanded. 

70 The following working examples and comparative examples are further illustrative of the present 
invention. 



[Examples 1-12 and Comparative Examples 1-3] 

75 

A bisphenol A-based epoxy resin (R-304; product of Mitsui Petrochemical Epoxy) having a melting point 
of lOCC IS pulverized and classified by sieving. The minute grain fraction was further subjected to air 
separation. Thus were prepared four heat-fusible organic filler fractions having a grain size range of less 
than 10 um, 10-43 um, 43-104 urn and 104-140 um, respectively. Rust-preventive compositions wer then 

20 prepared by incorporating one of the above granular heat-fusible organfc fillers, optionally together with 
siliceous sand (inorganic filler) 43-140 um in grain size, in a carboxylated styrene-butadiene rubber latex - 
(JSR 0596; product of Japan Synthetic Rubber; solids content 50% (by weight; hereinafter the same shall 
apply); lowest flm-forming temperature O^'C) according to the formulations given below in Table 1. In 
Comparative Example 1 , no fillers were incorporated in the above-mentioned rubber latex. In Comparative 

25 Example 2. the inorganic filter alone was incorporated. In Comparative Example 3, portland cement was 
incorporated. 

The rust-preventive compositions prepared in this manner were tested for their coating characteristics 
on treatment targets as well as their rust-preventive performance characteristics by the methods mentioned 
below. The results thus obtained are also shown in Table 1. 

30 Coating characteristics: The viscosity of each rust-preventive composition was adjusted to about 800 
cps (20 ^'C) by addition of water and the composition was then used for coating of steel rods having a 
diameter of 2 mm and steel rods having a diameter of 12 mm by immersion. After predrying at 60*^0 far 5 
minutes, drying proper (baking) was performed at 185''C for 10 minutes. Thereafter, ttie coated rods were 
examined for coat film thickness at various sites and for appearance. In this way, the uniformity of coat films 

35 was checked. 

Rust-preventing effect: Steel rods treated for rust prevention in the same manner as above were 
Immersed in 5% aqueous sodium chloride solution at 50°C for 7 days and then examined for the extent of 
rusting. 
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The results shown in Table 1 indicate that the rust-preventive -compositions of Examples 1-12 aiJ can 
give good rust-preventing effect, tfiat the rust-preventive compositions of Comparative Examples I and 2 
which are free of any heat-fusible organic filler have no satisfactory rust-preventing effect, allowing marked 
5 rusting of the steel rods due to the presence of pinholes in the coat film, and that the organic filler-free rust- 
preventive composition of Comparative Example 3 is also insufficient In rust prevention characteristics due 
to craclcrng with time. The data also indicate that, among the compositions according to the invention, those 
containing one or both of the heat-fusible organic filler and inorganic filler in a coarse grain form having a 
grain size of not leps than 10 um in an amount of not less than 10 parts per 100 parts of the polymer solids 
10 also have good coating characteristics. 

When the composition of Example 10 and that of Example 12 were compared with respect to the 
physical properties (coat film strength, coat fifm surface hardness) of the coat films formed under the same 
conditions as used in the above coating characteristics test, that of Example 12 gave better results. 

This indicates that the combined use of an inorganic filler is preferable. 

75 

[Examples 13 and 14 and Comparative Example 4] 

A paraffin wax having a softening point of 47''C (wax I), a paraffin wax having a softening point of 70**C 

20 (wax II) and a microcrystalline wax having a softening point of 84''C (wax HI) were prepared. These waxes 
were treated in the following manner to give wax-based organic fillers. Thus. 1 part of a nonionic emulsifier 
was added to 100 parts of the wax, and the mixture was melted and mixed at 105*C and then added 
dropwise to 300 parts of hot water (90-95 "C). whereby the wax was dispersed in water in a minute grain 
form. After cooling, the microgranular wax was collected by filtration, washed with cold water and classified 

25 by sieving to give a wax-based filler having a grain size range of 74-140 um. The three kinds of wax-based 
filler obtained in this manner were respectively incorporated, together with the inorganic filler and rust- 
preventive pigment specified in Table 2, in an aqueous acrylic copolymer emul^on (Yodosof MM62: 
product of Kanebo NSC; solids content 50%; lowest film-forming temperature 50 ^'C) according to the 
formulations given in Table 2, to give rust-preventive compositions. The heat-fusible organic filler used in 

30 Comparative Example 4 had a softening point of 47oC, which is lower than the lowest tilm-forming 
temperature (SO^'C) of the aqueous emulsion, hence failed to meet the requirements relative to the organic 
filler to be used in the rust-preventive composition according to the invention. 

The rust-preventive compositions thus obtained were tested for their coating characteristics and rust 
prevention characteristics by the methods mentioned below. The results obtained are also shown in Table 

35 2. 

Coating characteristics: The viscosity of the rust-preventive composition was adjusted to about 800 cps 
(20 ^'C) by addition of water and the composition was then used for coating reinforcing steel rods having a 
diameter of 2 mm or 12 mm and L-shaped steel profiles therewith by immersion. After predrying at 65**C 
for 10 minutes, baking was performed at 120^0 for 10 minutes. The coat films thus obtained were checked 
40 for uniformity thereof in the same manner as in Example 1. 

Rust-preventing effect: The above test specimens were subjected to salt spray testing according to JIS 
K 5400. After the lapse of 240 hours, the specimens were examined for rusting and blistering. 
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As is evident from the results shown in Table 2, the composition of Comparative Example 4 which failed 
to meet the requirements in relation to the heat-fusible organic filler to be used in the rust-preventive 
composition according to the invention gave inferior results with respect to both coating and rust-preventive 
ci.w-acteristics due to the fact that the organic filler melted and became fluid already in the step of 
predrying for coat film formation. 
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[Examples 15 and 16 and Comparative Example 5] 

Rve parts of polyvinyl alcohol having a polymerization degree of 1 ,700 and a saponification degree of 
88 moie percent was dissolved in 250 parts of water, A solution of 1 part of benzoyl peroxide in 100 parts of 
5 styrene was added to the. solution. The mixture was heated to 80 "C with stirring and this temperature was 
maintained for 5 hours. After cooling, the reaction product was taken out* washed wed with water, dried and 
then classified by sieving to give a granular polystyrene resin 45-104 um in grain size. The resin had a 
melting point of 180*'C. This granular polystyrene resin was used as the organic filler and incorporated in an 
aqueous styrene-acrylate ester copolymer emulsion (Yodosol GF-1; product of Kanebo NSC; solids content 
10 50%; lowest film-forming temperature O^C), together with the materials shown In Table 3, in accordance 
with the formulations given in Table 3. 

The thus-obtained rust*preventive compositions were tested for their coating characteristics and rust- 
preventing effect by the methods mentioned below. The results thus obtained are also shown in Table 3. 

Coating characteristics: The viscosity of the rust-preventive composition was adjusted to about 800 cps 
75 (20*>C) by addition of water and the composition was then applied to reinforcing steel rods having a 
diameter of 2 mm or 9 mm and L*shaped steel profiles by brushing. After predrying at 80*C for 10 minutes, 
baking was performed at 200^C for 10 minutes. The specimens thus obtained were checked for coat film 
uniformity in the same manner as in Example 1. 

Rust-preventing effect: Salt spray testing was carried out in accordance with JIS K 5400 as in Example 

20 13. 
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[Examples 17 and 18 and Comparative Examples 6 and 7] 

Sodium dodecylbenzenesulfonate (0.2 part) and 1 part of polyoxyethylene nonylphenyl ether were 
dissolved in 130 parts of water and the solution was heated to 80 °C with stirring. Then, a mixture of 95 
parts of styrene and 5 parts of methacryiic acid and a mixture of 0.1 part of ammonium persulfate and 20 
parts of water were added dropwise over 2 hours. Thereafter, the mixture was maintained at 80'*C for 2 
hours and then cooled. The pH was adjusted to 9 by addition of aqueous ammonia. There was obtained a 
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dispersion containing a microgranular styrene*methacrylic acid copolymer (carboxy[ group-containing resin) 
having an average grain size of 0.4 urn (solids content 40%, viscosity 200 cps at 20'C). Rust-preventive 
compositions were prepared by incorporating the thus-obtained dispersion containing the carboxyl group- 
containing resin (organic filler) in an aqueous carboxyl groupcontaining acrylic copolymer emulsion (acrylic 

5 copolymer emulsion A) (Yodosol 32A812; product of Kanebo NSC; solids content 50%; lowest film-fonming . 
temperature IS'C) or a carboxyl group-free acrylic copolymer emulsion (acrylic copolymer emulsion B) - 
(Yodosol AD22: product of Kanebo NSC; solids content 50%; lowest film-forming temperature 26**C), 
together with the materials shown in Table 4, according to the formulations given in Table 4. In Comparative 
Examples 6 and 7, the above organic filler emulsion was not used. 

10 The thus-obtained rust-preventive compositions were tested for their coating and rust-preventive 
characteristics by the methods mentioned below. The results obtained are also shown in Table 4. 

Coating characteristics: The viscosity of the rust-preventive composition was adjusted to about 800 cps 
(20*C) and the composition was then applied to reinforcing steel rods having a diameter of 2 mm or 9 mm 
and L-shaped steel profiles by immersion. After predrying at 80*'C for 10 minutes, baking was carried out at 

75 190*C for 30 minutes. The. specimens thus obtained were checked for coat film uniformity In the same 
manner as in Example 1 . 

Rust-preventing effect: Salt spray testing was made according to JIS K 5400 as in Example 13. 
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As is evident from Table 4, the compositions according to the invention are superior in both coating 
-characteristics and rust-preventing effect to the compositions of Comparative Examples 6 and 7 which are 
unsatisfactory in respect of rust-preventive characteristics. 
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Coat films were formed by using the rust-preventive compositions of Examples 17 and 18 and the same 
film fonmation and baking conditions as used in the above test for coating characteristics. The coat films 
obtained were tested for physical properties (strength, elongation, surface hardness). The coat films 
obtained by* using the composition of Example 17 gave better results than those obtained by using the 
5 composition of Example 18. This indicates that the crossiinkable type gives more favorable results. 

[Example 19 and Comparative Example 8] 

10 Rust-preventive compositions (Example 19 and Comparative Example 8) were prepared in the same 
manner as in Example 17 and Comparative Example 6. respectively, except that a styrene-butadiene rubber 
latex (JSR 0591; product of Japan Synthetic Rubber: solids content 50%, lowest ftlm*forming temperature 
0*C) was used in lieu of the acrylic copolymer emulsiuon A. 

The thus-obtained rust-preventive compositions of Example 19 and Comparative Example 8 were tested 

75 for coating and rust-preventive characteristics In the same manner as in Example 17 and Comparative 
Example 6. As for the coating characteristics, both the Compositions gave good results and differed little 
therebetween. As for the rust-preventing effect however, while no rusting was observed at all in Example 19 
even after the lapse of 240 hours, blistering was locally observed on the coat fiims and spotty rusting was 
detected in Comparative Example 6. 

20 

[Example 20] 

An uncured phenol resin in a bead form having an average grain size of 20 um (Bellpearl S830; product 
26 of Kanebo) was used as the organic filler. This was incorporated in an aqueous methylol group-containing 
vinyl acetate-acrylic copolymer emulsion (125-2833; product of National Starch and Chemical; solids 
content 50%; lowest film-forming temperature O'C), together with otiier materials shown In Table 5, 
according to the formulations given in said table. 

The rust-preventive compositions thus obtained were tested for coating characteristics (the viscosity 
30 being adjusted to about 600 cps and baking being conducted at 180"C for 20 minutes) and rust-preventing 
effect in the same manner as in Examples 15 and 16 and Comparative Example 5. The results obtained are 
also shown in Table 5. 
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[Example 21] 
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A C9 petroleum resin (Arkon P-90; product of Arakawa Chemical) having a softening point of 90®C was 
comminuted and classified by sieving. A granular fraction within the grain size range of 43-104 iim was 
collected and used as the organic filler. Thus, this was Incorporated, together with other materials given in 
Table 6, in an aqueous styrene-acrylate ester copolymer emulsion (Yodosol GF-1) according to the 
formulations given in Table 6. 

The thus-obtained rust-preventive compositions were tested for coating and rust-preventive characteris- 
tics by the methods mentioned below. The results of testing are also shown in Table 6. 
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Coating characteristics: The viscosity of the rust-preventive connposition was adjusted to about 800 cps 
(20* C) by addition of water and the composition was then applied to L-shaped steel profiles and H-shaped 
steel profiles by roller coating. After predrying at SCC for 10 minutes, baking was conducted at 130°C for 
30 minutes and the coat films obtained were checked for uniformity in the same manner as in Example 1. 

Rust-preventing effect: Like in Example 13, salt spray testing was perfonmed according to JIS K 5400. 
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The data shown in Table 6 indicate that the rust-preventive composition of Example 21 can form thick 
rust-preventive coat films and is superior in both coating and rust-preventive characteristics. 
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[Examples 22-28 and Comparative Example 9] 

Rve parts of polyvinyl alcohol having a polymerization degree of 1 ,700 and a saponification degree of 
88 mole percent was dissolved in 250 parts of water. To the solution was added ICQ parts of styrene with 1 

5 part of benzoyl peroxide dissolved therein. The mixture was heated to 80 with stirring and this 
temperature was maintained for 5 hours. After cooling, the reaction product was taken out, washed well with 
water, then dried* and classified by sieving to give a granular polystyrene resin 43-74 urn in grain size. This 
resin had a melting or softening point of 180**C. This granular polystyrene resin was used as the organic 
filler and incorporated, together with an asphalt emulsion (Assol H; product of Nichireki Chemical Industry; 

70* solids content 65%) and other materials, in an aqueous acrylic copolymer emulsion (Yodosol A082; product 
of Kanebo NSC; solids content 45%; lowest film-forming temperature 0*0) according to the formulations 
given in Table 7 to give rust-preventive compositions (Examples 22-27). For comparison, a rust-preventive 
composition (Example 28) containing no asphalt emulsion and an ordinary rust-preventive composition • 
(Comparative Example 9) containing neither the organic filler nor the asphalt emulsion were prepared In 

75 parallel. 

The rust-preventive compositions thus obtained were tested for coating characteristics, rust-preventing 
effect and adherence to cement mortar by the methods mentioned below. The results of the tests are also 
shown in Table 7. 

Coating characteristics: The viscosity of each rust-preventive composition was adjusted to about 800 
20 cps (20 ''O) by addition of water and the composition was then applied to reinforcing steel rods having a 
diameter of 2 mm or 12 mm and L-shaped steel profiles by immersion. After predrying at 70 *C for 10 
minutes, drying proper (baking) was carried out at 200'C for 20 minutes. The coat films obtained were 
exannined for thickness at various sites and for appearance, and the coat film uniformity was evaluated. 
Rust-preventing effect: The test specimens prepared in the above coating characteristics testing were 
25 subjected to salt spray testing according to JiS K 5400 and, after the lapse of 240 hours, examined for 
rusting and blistering. 

Adherence to cement mortar: Each test specimen prepared in the above coating characteristics testing 
was placed vertically in a standard sand mortar prepared by admixing and kneading 100 parts of Portland 
cement, 200 parts of standard Toyoura sand and 65 parts of water. After 28 days of wet eur curing at 20"C, 
30 the mortar was disintegrated and the adherence of the test specimen to the mortar was evaluated. 
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As is evident from the results shown in Table 7, the asphalt emulsion-free rust-preventive composition 
of Example 28 was indeed superior in coating and rust-preventive characteristics and in adherence to 
cement mortar to the rust-preventive composition of Comparative Example 9 which is free of either the 
5 organic filler or the asphalt emulsion, thus exhibits excellent characteristics as a rust-preventive composi- 
tion, but has room for improvement with respect to adherence to cement mortar. On the contrary, the rust- 
preventive compositions with the asphalt emulsion incorporated therein (Examples 22-27) exhibit good 
adherence to cement mortar. The adherence-improving effect producible by the Incorporation of the asphalt 
emulsion is particularly remarkable when said asphalt emulsion is added in an amount within the range of 5- 
10 100 parts (as solids) per 100 parts of the polymer. 

The rust-preventive composition of Example 28, when used for preventing rusting of steel rods for 
reinforcing ALC, exhibited practically sufficient and satisfactory coat film-body concrete adherence. 



76 [Examples 29-33] 

A bisphenol A-based epoxy resin (R-304; product of Mitsui Petrochemical Epoxy) having a melting point 
of 100"C was comminuted and classified by sieving. A fraction from 43 to 104 um in grain size was 
collected and used as the heat-fusible organic filler. Separately, a coal tar emulsion (solids content 60%) 
20 was prepared by adding a molten mixture of 80 parts of coal tar (purified tar No. \ according to JIS K 2439) 
and 20 parts of coal tar pitch (pitch for general use according to JIS K 2439) as heated at 60**C dropwrse to 
a warm water (60^*0) with 3 parts of polyoxyethylene nonylphenyl ether and 0.5 part of polyvinyl alcohol 
dissolved therein, with stirring. 

The above organic filler and coal tar emulsion were incorporated in an aqueous carboxylated 
25 styreneacrylate ester copolymer emulsion (Yodosol GF-1; product of Kanebo NSC; solids content 50%; 
lowest film-forming temperature 0<*C), together with other materials, according to the formulations given in 
Table 8 to give rust-preventive compositions (Examples 29 and 30). 

For comparison, rust-preventive compositions free of the coal tar emulsion were also prepared - 
(Examples 31 and 32). 

30 The thus-obtained rust-preventive compositions were tested for coating and rust-preventive characteris* 
tics and for adherence to cement mortar in the same manner as in Examples 22-27. The results of the tests 
are also shown in Table 8. 
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The results shown in Table 8 indicate that the rust-preventive compositions containing the bitumen 
emulsion (coal tar emulsion) are advantageous also from the economical viewpoint since an increase in the 
amount of inorganic filler do not lead to decreases in physical characteristics of coat films or in rust- 
55 preventive characteristics. 
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Claims 

(1) An emulsion-type rust-preventive baking composition which comprises an aqueous polymer emul- 
sion capable of forming a coat film and at least the component (A) specified below, optionally together with 

5 tile component (B) specified below, as incorporated in said emulsion: 

(A) : a heat-fusible organic filler having a melting or softening point within the range of 40-250*C 
which is higher by at least 10" C than the lowest film-forming temperature of said emulsion; 

(B) : a bitumen emulsion 

(2) An emulsion-type rust-preventive baking composition as claimed in Claim 1 , wherein the aqueous 
TO polymer emulsion capable of forming a coat film has a lowest film-forming temperature of not higher than 

50 °C. 

(3) An emulsion-type rust-preventive baking composition as claimed in Claim 1, wherein the heat-fusible 
organic filler has a melting or softening point within the range of 40-250*^0 which is higher by at least 50**C 
than the lowest film-forming temperature of the aqueous polymer emulsion. 

75 (4) An emulsion-type rust-preventive baking composition as claimed in Claim 1, wherein the heat-fusible 
organic filler is incorporated in an amount of 3-500 parts by weigin per 100 parts by weight of the polymer 
solids occurring in the aqueous polymer emulsion. 

(5) An emulsion-type rust-preventive baking composition as claimed in Claim 4, wherein the heat-fusible 
organic filler is at least in part a granular material having a grain size of 10-200 urn or a short fiber-like 

20 material having a fiber length of 0.1-10 mm and is incorporated in a total amount of 10-400 parts by weight 
per 100 parts by weight of the polymer solids occurring in the aqueous polymer emulsion. 

(6) An emulsion-type rust-preventive baking composition as ci^med in Claim 1 , wherein the heat-fusible 
organic filler has a crosslinking group within the molecule thereof. 

(7) An emuision-type rust-preventive baking composition as claimed in Claim 6, wherein the crossllnkirtg 
25 group is a carboxyl, glycidyl or methylol group. 

(8) An emulsion-type rust-preventive baking composition as claimed in Claim 6, wherein the heat-fusible 
organic filler having a crosslinking group within the molecule thereof comprises at least one compound 
selected from the group consisting of an uncured epoxy resin, a phenol resin precondensate and an 
alkylphenol resin precondensate, 

30 (9) An emulsion-type rust-preventive baking composition as claimed in Claim 1, wherein the polymer 
occurring in the aqueous polymer emulsion has a crosslinking group within the molecule thereof. 

(10) An emulsion-type rust-preventive baking composition as claimed in Claim 9, wherein the crosslin- 
king group is a carboxyl, glycidyl or methylol group. 

(11) An emulsion-type rust-preventive baking composition as claimed in Claim 9, wherein the polymer 
35 occurring in the aqueous polymer emulsion comprises at least one compound selected from the group 

consisting of a carboxylated styrene-butadiene rubber, a carboxyl group-containing acrylic copolymer, a 
carboxyl group-containing styrene-acrylic copolymer, a glycidyl group-containing acrylic copolymer and a 
glycidyl group-containing styrene-acrylic copolymer. 

(12) An emuision-type rust-preventive baking composition as claimed in Claim 1, wherein the bitumen 
40 emulsion comprises at least one emulsion selected from the group consisting of an asphalt emulsion, a tar 

emulsion and a tar pitch emulsion. 

(13) An emulsion-type rust-preventive baking composition as claimed in Claim 1, wherein the bitumen 
emulsion is incorporated in an amount of 5-100 parts by weight per 100 parts of the polymer solids 
occurring in the aqueous polymer emulsion. 

45 (14) An emulsion-type rust-preventive baking composition as claimed in Claim 1, wherein an inorganic 
filler is incorporated. 

(15) An emulsion-type rust-preventive baking composition as claimed in Claim 14, wherein the Inorganic 
filler is incorporated in an amount of 40-800 parts by weight per 100 parts of the polymer solids occurring in 
the aqueous polymer emulsion. 
50 (16) An emulsion-type rust-preventive baking composition as claimed in Claim 14, -wherein the inorganic 
filler is at least in part a granular material having a grain size of 10-200 urn or a short fiber-like material 
having a fiber length of 0.1-10 mm and is incorporated in a total amount of 10-400 parts by weight per 100 
parts by weight of the polymer solids occurring in the aqueous polymer emulsion. 

(17) An emulsion-type rust-preventive baking composition as claimed in Claim 1, wherein a rust- 
55 preventive pigment is incorporated. 

(18) An emulsion-type rust-preventive baking composition as claimed in Claim 17, wherein the rust- 
preventive pigment is incorporated in an amount of 10-200 parts by weight per 100 parts by weight of the 
polymer solids occurring in the aqueous polymer emulsion. 
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0 Emulsion-type rust preventive baking composition. 
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^of the polymer emulsion,as incorporated in the poly- 
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(^targests and baked, the heat-fusible organic filler 
melts and fills pores In the rust-preventive coat film, 
^whereby the coat film is rendered close and com- 
CL. pact to produce excellent rust-preventive effect. 
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